This project aims to develop cooperative communications techniques for multihop relay network, including design of hybrid ARQ schemes, optimization of distributed turbo coding, development of new relaying protocols, cooperative transmission schemes, resource and power allocations and cross layer optimization. The developed techniques will be applied in wireless sensor networks for precise agriculture and in 4G cellular radio networks.
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In a wireless network, each terminal has only limited power to transmit data, so direct transmissions from one terminal to a remote base station will be very expensive in terms of the transmission power required to ensure reliable communications.
One solution is to collaborate with other terminals between the source and destination and utilize them as relays. The terminals close to the source and the destination can relay data packets from the source to the destination. Obviously relaying and cooperative transmission can help two terminals reliably communicate to a remote base station with a reduced signal transmit power.
To improve the performance in a cooperative wireless network, some cooperative and distributed coding schemes have been proposed. A distributed turbo coded (DTC) system has been developed recently by using the principle of turbo coding.
It has been shown that such coding strategy performs close to the theoretic outage probability bound of a two hop relay network.
A parallel concatenated DTC for a 2hop relay system Most existing works on distributed coding are designed for only a simple 2hop relay network, consisting of one source, one relay and one destination. In practical wireless sensor networks, the whole network generally contains a large number of sensor nodes as relays. Therefore the major challenges in designing distributed coding in sensor networks are to develop a simple and general coding scheme suitable for a larger network. This project aims to develop a generalized distributed coding scheme for multihop relay networks, including design of hybrid ARQ schemes, distributed turbo coding and cross layer optimization.
In this project, we will also consider how to design distributed coding when imperfect decoding occurs at relays. In the proposed scheme, rather than making a decision on the transmittted information symbols at the relay, the relay calculates and forwards the soft estimates of the transmitted symbols. Theoretical analysis reveals that by a proper system design, imperfect decoding at the relay has only a slight effect on the system performance. The simulation results cofirm that the proposed scheme can approach the outage probability bound of a two hop relay network at a high SNR. 
